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Abstract (Basic): US 20010052950 A1 

NOVELTY - A pair of gate electrodes are sequentially formed on gate 
insulating film formed on semiconductor layer having a channel forming 
region (413), lightly doped drain (LDD) region, source and drain 
regions (410,411). The gate electrode longitudinal to channel forming 
region, has width larger than that of the other gate electrode and is 



arranged overlapping the LDD region, through gate insulating film. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
liquid crystal display device manufacturing method. 

USE - For electronic equipment such as notebook personal computer, 
electronic camera, video camera, desktop computer, portable telephone, 
projector, head-mounted display, game apparatus, car navigation system, 
electronic book, etc. 

ADVANTAGE - A highly reliable display device with a semiconductor 
circuit formed of crystalline thin film transistor (TFT) which exhibits 
good characteristics both in ON and OFF states, is realized. 

DESCRIPTION OF DRAWING(S) - The figure shows the process of 
manufacturing the liquid crystal display device. 

Source and drain regions (410,411) 

Channel forming region (413) 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a highly reliable liquid crystal display. 
SOLUTION: In the liquid crystal display, a semiconductor layer has a 
channel forming region, LDD regions, and source/drain regions. Its gate 
electrode comprises laminated first and second gate electrodes whose 
respective lengths are different from each other in the lengthwise 
direction of its channel. By using as masks its laminated first and second 
gate electrodes, an ion implantation is so performed as to utilize the 
different depths of ion penetrations from each other which are caused by 
the different thicknesses of its gate electrodes from each other. As a 
result, there are formed its LDD regions whose ion concentrations are made 
different stepwise from its other regions in its semiconductor layer. Its 
LDD regions so overlap with its first gate electrode that its gate 
insulation film is interposed between its LDD regions and its first gate 
electrode. 
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[0 0 18] ;S::fe*IB*ffl«tw*5lrsTg^-\'^;US:^l6j<i: 

[0019] *%BjT«. ig 1 c9^- vmmt.^ 2 

■5. ^-CDfcJe). :lilStXm2oer-h«M^V7.i'iL 
[0 0 2 0] ^fc-x-X^^rffl^^TLo f f^^^Jgfi^T 

1 ©y- h«® iiB 2 ©y- 0 , L 

o f f«1^iLo v«^(D<4g©$iJW;&^fi£3fefCtl:'<T^ 
atC/Jofc. ii-oX. LovMiSttLo f f^«OW 

[0 0 2 1] &rFiz^^m(Dm!^^^t, 

[0 0 2 2] :^mmiZJ:^xmmM±\zMl$.^tltc^^ 

mti^mt. mn^m^mizmr^^-y'timmii. mm 
y- hmm^izmr^m i bmmt. me^ i © 
y-h«Mic^-r§^2c7)y-h«®i. 

^)vj&^m^t. mi9-^^)m^mmzm-r^LDD 

m^t. miLDDmmz&-r^v-7.m.mLzf\^]y-i 

mm 2 oy- hmMwdcfc di£ < . mie l d DmaM 



ffiy- bmm^m\zm/oxmmm i ©y- h^sta 

mmm9.mizmi^^^mm<am\zmi^ e^nytMs i ^ 

«. mmmmmmtm.mnzm^-^nx\,^^z.t^m 

[0 0 2 3] :^%miz^-oxfimmM±\zm^^ntz^ 
m<t-mt. mm^m4^mtzm-r^y-hmmii. «rffi 

y- hmmm\zmr^m i h^st, wshb i ® 

y-MIM{rS-r^^2<Dy-h«Mi. >^-fe;i'i* 

^}mfmm.t, mm^^'^jmim.mzm-t^i.BD 

sEy- h^felu«<&m^cfe)^^Tt^rfElg i <d^'- hmmtm 
f3:-DXisK). mi^^^)mi$.mmmiiir~bfimm 
^mizm/uX'wiMim 2 ©y- H«®i«;s:oT* D , m 
imM-t^Mtmmnmt. n\^m.mt. mmmnrnt 
mmnf^mm(D?^izm-f^nrcimt^^hx^t:)^ ^ 

CO 0 2 4] *3¥BJ(-J;-:,T*fe»*®±lC?K^$nfc¥ 

m^m t . m^m^m \zmr^^'~ htmrn^. mm^' 

- \-tmm\zm-^m 1 ©y- hs®<h, me^ 1 ©y 

- h«ffilrigT-5ll 2 ©y- h^ffii Sr^tJ-T F T t , 

fi©:^i6]ic:fet^*MEm©y-h«@©*sH. 
;i-S©:^fpIfi:fett§«(iEIB 2 ©y- h«a©^ii Di£ 

<, MEI^ 1 ©y- !^ai5(c;fet:tS»f®©}^t^ 
■h^j—n-x^y). wiE¥»#;Btt, '^\^)m^mL 
t. mBi'^^^)mi$.m.mz&T^i^DDm.t$.^. mm 

bTi5 D , mrE L D Dm.mmti^'- h^itmm^m \zm 
Ayxmtif^KD^'-hmmiimtii-oxiir)^ ma^^-^ 
)i^im.mtmii^- hfmm^tmizm/vxmum, 2 © 

<h. tfrEil^«ffi<hSfiE?Jl6l«@©PBltc^ 
ttenitMa<i:$r*LxT*50. HfrEv-xM^^fcttSir 
E K w >«i*tt, mtmmmmtm.nmiztm-^nx 

[0 0 2 5] *^BJ«. MELDDM®/?)^H5E|g2©y 

- bmrn^-^T^^t Lxmii^m^mizmti^mm^m 

[0 0 2 6] *^BJ(S, mrELDD^«tCi3tt-g>^M#l 
igaii. '>7a:<<>:t)lxl0l7~ixi0lVcm3© 
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[0 0 2 71 :^^mz^-DXmmM±izmfSL^ntz^ 

-himmtzm-r^rnKD^-hmmt. mmmio'tf 

¥#«^BIA, MlE^r- \^mm.^mizi^/oXmSiim 2 <D 

Mmnz^h. ij^-Dmiiy-bmrn^^mtzigiAyxm 
f^i<DLDDmmzm-r^m2(DLDDm.t^t. mtim 

2 © L D D«^fCg-rS V-X^^t/J H l^f >^^<t 
*^rUT*3D. t&teiE»i[5li^fflTFT©¥##;B«, mr 
fey- ^^e8yg^&rB^^cfi)?^TH^^§^lS 2 oy- h«ffita 

t.mvm\pimm(Dm\z^n<^intdmM, t ^fl- lt^s 0 . 

mt.. mmmm.miin.n^\zim.^nx\,^^<Lii^m 

[0 0 2 8] *^Bjtcj:oT*eit*ffi±(c}gfiS:$nfc¥ 
rn^mt. m^m^m\z^-t^^-hmMt. mss.^ 
- h^ms^\zm.r^^ 1 ©y- h«®<!:. tfrSE^ 1 ®y 

'^m<m.^mmx^-ox. =^v^)v&<D-:fimz^\-y^m 
teig 1 coy- h«@cc)*i«. ^^i'^^kRcD^^fRHciJVt-g) 
Siirf 2 ©y- h«ffio<s ± 0 j£ < . MiH^ 1 ©y- h 
m.w,t. m\ziin^mm<D^m^7—n-x^r). m 
KmmT F T©¥^B«. MEy- h^eaaK^Mtcsi^ 

/uTflWeig 2 ©y- HftffitS;5:-g.5^-v^;Wgfife«t^ 
S(IIE5^^^;i^fi!t««CSU. *^OH?riEy- NSfeJt 

m^m\zmhjxmt^^ 1 ©y- h«®<ha75:-5ig 1 ©l 

DDM^t. H«rtEIBl©LDDM«tCg^-r^|g2©LD 
DM«tt, «ftE|g2©LDDM^Jcj*-r^V-X«^ 

©¥^»«. H^fEy-h*fe^^W^r^*^TmrfEI^2 

©y-h«alia7S:S5=•^^;H^^i^««t, 

sEIBi©y-h-«@ia;^^|g3©LDD^^<i:, 

3 © LD Dffi^iJi^-r ^ V-XM^Sfc« K Iz-f 

msmmmmiimmMf^mm<Dm\z^n'bnftm^ 



ch^WLT^fet). «tilEiB^TFT©S!rffiV-XM^S/c 

«mraE K l"f >M««> *frlEiii^«@i«^i3igi^$ 

[0 0 2 9] MfE^ 1 © L D DM^(r*3ttS 

^mmms.i)^. <>>^<t'hi x 1 0 17~ 1 x 1 0 is/c 

m3©|g|aTigS<t)Se€r*■■r«.««Sr^^T45l9. 

^)m^nm^ e ©iEB8S;5iii:*:-r ^ tit) \z^ni^mm 

f}^mmr^z.t^!^m.i:i.x\^^x^B,\^\ 

[0 0 3 0] *5^HJti. tf^lEII3©LDDM^^343^t•5 
^mm^A^, <>f3.<t% 1 X 1 0 17- 1 X 1 0 18/ c 
m3©|gHTi6S^aBE**■rs^«S:^^T^3D. 

^)m^mm^ e ©sgffii/i^tt:»:-r -a i t tc:=p»fi<Kiigs[ 

[003 1] *!*0Jtt, ttrlE^ 1 © L D D««S fc«H(l 

tim3<DLDDmm^, MEiB2©y-KmMs-=<'x^ 

i: LTmiE¥##:SJc:BuE^M#i?:^p-r^ e: ttci 

[0 0 3 2] :^mmtzj:^xtimmm±izm^-^tirz^ 

m»mt, y-hmmmt. :si©y-N«is<h, :ig2 

©y-h«St> IgiroK^t. IB2©fiEiai, :^i© 

■\i)i't^^r^wm^m^^mx$>-DX. msiy-b-m 

T:feO. MEIS 1 ©y- S«ffiRlKijElfi 1 ©BEi^«M 

Ey- hiis£iti!i{c«E vxmssL-^ tlxis r) , fiEig 2 ©y 

- hWffiitfriEig 2 ©sE^t tti^'tiwiMim 1 ©y 

- hmmtmim 1 ©E^ttcSLxj^^iXsnTiJO. 
iJEiB 1 ©y- h«@&r/ftiiEig 1 ©E«gttig 1 <Dmm 
m*^ fbM^ nT*5 0 . «trE^ 2 ©y- i-«ffiRatME 

IB 2 ©SHiSSttll 2 ©^«M*^ 6^^/)^$ nT43 ip , WEIg 

1 (Dmmmm^. mnm 1 Rtx^ 2 ©y- h«@<h, 

S(lE^lStDC|g2©BEi8^<i:. H(fEy- hM^t^So 

Tj^i^snx^o, mt?.m2<Dmmmmmt.. me^i 

©«WM»Jl±lrj^fit^nTi3D, mrE4^FBTOig^«, sff 
E|g2©BM*6itMtr^tte.nfcn>^'^ 
UTWEII 1 ©«Kif&!tl«Cjg-r-5 i 5 tc, fifE^ 2 © 
MMI^tl^*aoTJgfiit$tlT;fet), tfrE+WiEiia«M 

E3 >:J'i' KjJ^-^HciDl-iT. S5E^ 1 o^mwiis&m^^ 

m\z-s^\^xmw.%2<Dwm.t.mts.-:3x^^ , m'i.^m^ 
iJit^HfiEiB 1 ©y- h«@©ii{i, 'f-^^)v&(D:h\pi 

»c*5W-5H5EIB2©y-h€ffi©«J:0i£<, SffE^^i' 

^;W^fi&«^{imrEy- ^^&»M^Pa'!^::^^T-ME^ 2 
©y-h«M<5:a;*5:oT*3i9. buEL DD^i^limiEy 

- hmm^^m\zmhjxmti'm 1 ©y- hiiffitsiia:-^ 

T*30, flltE?KS-fe;Plijii^mMt, Jtti^m<i:, ME 
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[0 0 3 3] ^!s:%lH^c<i;-pT^fe»«®±lr^^^r^snfc¥ 

Tfe 0 , mti^ 1 ©y- hmmcxj^mim i (Dmmitm 
taer- h-immizmvxm^-^nx^ o , meib 2 

- hmStMffilB 2 ©KSSifi, ^n^nmrfEIg 1 «y 

- h«ffitsiiiEii 1 (DS^mtiz^i^xm^-^nx^y). 
mmm 1 oy- i-mMRimmm 1 ©lasst^ 1 ®»« 

emsnT:^ 0 . mmm 2 ©y- h«ffiRc/fflfrE 

^2oiEijS«^2©#«M*^em$nT*30. frEH 

1 cogfflife^^. mrlEIS l 2 ©^r- h«S<i: , 

mim 1 Ro^i^ 2 (Dmrnt. mMi^- bmmt^m^ 
xmi$.^tix^<o, mK^2(Dmmmm.\t. mmi 

ta^2(D)i^^*feaiKtci&vj-&nfc^ i(D=i>^^h^^- 
)v&:fi-vxmmm 1 wJiw*ei»)K»cgE-r-5 mm 

m\tmtmi(Du>^^ b-!ir^-Mzio\^^x. mimuD 
mr^tmm=s:m\z^LxmMif^ 2 (D§mi:mtj:-DX^ 

L D x^mmmuy- h^mm^mz^hjxmt^f^ i © 
la^r- h«fe^»l«*rB^^c^^-eMSElS 2 ro^r- h«@<ha 
tm 1 opw^gauKt, ^ 2 (Dmmmmii\zwLyyibn 

ttMBE F V-i l^mmz'^^ixxio K) . «^fEm-fe;P« 

(Dmizm^^tiftm^ii^mvx^r). mmmmTFT 
«MBav-x«^ifc«t(rfE KL-'f >«t^«. mmmm 
mm tm^m izmm^nxi^^^^t =^mm.^-r^^m^ 

[0 0 3 4] *^IBJcJ:oTMa^lB±tmsnfc¥ 

mi^mt. y-\-fmmt, mio)y-hmmt. %2 
<r>y-vm.mL. %i(DWMh. m2<numii. mi<D 
mm^mmii. f^2(Dm^^mmii. ^mmii. 
Wkt.. mbM)vii^^-t^^m^m^mmx3b^x. m 
lE^r- vmm.mim^m^mm.-DxmmmMmii 

\zMm.^nx^ 0 . MIEIB 1 Wdr- hwmjfWium 1 

ts^ 2 ©dr- h«®tH(riEig 2 ©BEi^itt. ^n^nm 



fB« 1 ©y- hWMiMIE^ 1 (Ofmt\z^VX^^^ 

nxis D , tfriE^ 1 ©y- h«®Rt>*tfr8E^ 1 o)mm.\t 
% 1 ©#«Kd^ nT*3 0 , WiSB 2 ©y- h« 
@RtmfEig 2 ©is«s«ig 2 ©^«iK*^ ejg^snx* 

frlElll ©»Pb^M»K«, ffflE^ 1 RtXIg 2 ©y- 
mria^lRat^2©BH«^t« *fllEdr-hMi» 
Mi^fcSoXJg^^nxiJO. WIEIg 2 ©Sra^feSUig 

tt, *fiiE^i©BW«eiti|g±tc}gfi)csnxfeo. t(rfE4' 

fflKlltt. «rfEIB2©Bft^Ma^Ct§:tt^nfc3>:5'i7 

h^-jp^s^f^LxwiEB 1 (Dmmmm\zmr^^^ 
kz. m^%2(Dmfmmm^m.^xT^^-^nx^*), m 

m^mm\Wim.^>'Sfi^hi!^~MZ^\,^X. fJIBIBl 

<Dmf^mm$.^f^\zifvxwi§im2<D^mt.mis.^xi5 

-r-5 V-XM^t>' H k-Y >^^i: UX43 tJ . S?rIE 
LDDffi««SfflEir*- h^ffl^*FBl{cj5(tA.XBf|IE« 1 © 
^7^-h«M<i:S7ioX*5D. t^BE5^i'*;Wg^m^«t5 

E-sr- h^fe^tlK€:W^-^)5^xsfr^Elg 2 ©y- hsfiits 

^oX*50. t«liajSiScK«MIE'4^FBlgEMi:l^i;#«Md^ 
e}^fifc$tiX*3 0. MfEjt^«SfFfE5^^^;i^fi^M^ 
iSi^-Si-S icmilEI^ 2 ©Sr4Mi^±lcjg^^nx45 

n.mtmm^9.mo:>f^\zm.\-yhnt:.m^ii^^ vx^ 
mm.mt.mMm\zm^-^nx\>^^z.L^m^L-r^^^m. 

[0 0 3 5] *^BJtcJ;oXie«SM±lc0i5t$nfc¥ 

m^mh. y-vimmt. ^\<Dy-hmMh. ^2 

©y-httMi. %l(DUmt. S2©IEIii:. m© 

mt. m-k;i/<t^*-r§¥S#;«5^s«xs^x. sir 

IB^r- h*feaU^«tfrfE¥#<*;B^aoX^iE*ea^M± 

(cjgfiitsnx^ 0 . sfriE^ 1 <Dy~ hwm.xmm'^ 1 

©EifS«#lrfE'5-*- hiea^f::}^ LX}^{KSnx*5 D , «^ 

fai^2©y*-h«ii^tfriE^2©sE^<h«. ^n^tm 

lE^ 1 ©^r- N«@<hmrfE^ l ©BEi^ifcjgbxmS 
tiX*50 . MtEIB 1 ©dr- h«aiRaCrt(ltE|g 1 ©BEiiS« 

igi©s«K*^e.}^fi^3nx43 0. S5iEii2©y-h« 

SRlXMfE^ 2 ©lE^SttlS 2 ©a»«»d^6m$nx*5 
0, MaE^ 1 ©S^MSI^ti. mriE|glKtK^2©y- 

jit^aoxjgfijt^nxijo, AftiE^ 2 ©BiMMSfem 

wMmi(Dmf^mm±.'<zmf^^n.x^K>, mti^ 
mm.\t.. ffiff Eig 2 <Dmmmmm\zWL e> n^ig 1 © n 

>^'i7 h5f;-;u*:fM.x«jlE|g 1 ©WWJfeltl^lcgE-rs 

ct5»c, tfraE|g2©graMii^Sr®c.xji^«i5tsnx43 
HtrlE ^'relEi^liHff tEm i<D:3y^^ hTir-~Mz^\.^ 

X. witzw, 1 (ommmmm^^ \zi\- lxwie^ 2 ©eis^ 

iMj^oX^D, S&fS¥^®tt, 5"^:?^;Wg^!!tffitgt 
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izmm^ 2 ®)iWiiife(tm±{r3^fi£$ tiT^ 0 . maim 

■tM-mmmmt. n\^mmt. mnimmmmtmin 

fcfiwsE K u-i ymmt. mnmmm.mtmm. 

CO 0 3 6} *^ptci^T*K±icm$nfcjS3tm 

m^aimm±\zm^^nftH^mti^mt. mtmm<ti 

miz^r^^'-hmmt. miy-hmm^izm-r^ 
m 1 coy- h«:^<i:, MtEH 1 (Dy- hmmizmr^m 

mz^-r^v-xim^r^\^ u-i ymmt^miyxis 
K), fita L D Dmmtmmy- biimm^m\zii^/oxm 

M««Mi5y- bmm^'^mizyi/v-cmtim 2 (d^- h 
mmiimf3:-DXiso, mii]mMifmMmm^^:ft-Lx 
mm^y^m^mLtmfsi^xisr). mmim±)m 
mmmmt. n\^mmt. mtmrnnrntmimii^mm 
<Dm\zm-)^^nrzm^t^mvxi^K). mriEv-x^i^ 
sfc«H5ie H u-i >m.mt. mimmm.mt:m.^izi^ 
m^nxi^^^z.t'SMmii-r^^m^m^t^sim^-^ 

CO 0 3 7} *^W{CcfcoT»RJitC}^fife$nfcjg^ 

ii. m?imm^m-oxmti&i&iiizm^^nfdmm 
mmmmm±\zjf^^^tift¥m^st, mm^mit- 

mizmr^Y- himmiz. mmy-hmMizt^r^ 
m 1 (Dy- hmmt. mam 1 ©^r- hmmizmr^m 

X&-DX, mm^m{^m\t. ^-^^jm^mmt, mti 
^^^)\ymi^i.mmzm-r^LDDmt$.t. melddm 
mztkr^v-T^mmczf^ k i^-r >m.i$Lt Sr* vx^ 
K). mmhD umntmrny- i'tmm^m\z»i/oxm 

mmtrnti^- humm^wnzm/uxmti'm 2 h 



(Dmizm^^^tifz^mt^^Lxiiio. mav-xm.*^ 

CO 0 3 8] t^fH^e^^^'CMPSTSlcio 
X¥S^t$ tlXVi^ ;i t ^ittSiti LXV>X fefitn 
CO 0 3 9] ^mmit, Mia¥^«3^fiSrfflViSC 

CO 0 4 0] ji^^mizj^^xiimmm±iz¥mf$^m^m 

^r^TMt. mm^^m»m^zmt^^^\z■y- hmu 
M^j^fi^-r^xs,!:. may- \-fimm\zm-f^^viz 
m 1 <Dmm.m^m0^r^TM^i. mmm 1 cD#«Mtcg 

■r-5 Jc:IB 2 0^®^*}gfi!frsiS<i:. MtHIg 1 CD 

m9mtmmm2<Dmwm^/-^^--yifLxm i ©y 

¥»fls:B®Mieig l&lXli 2 O-^r- h«@;^)^Tg^K$nx 

<h, sffEig 1 oi^- h«@<twtH^ 2 (TD^r- hmmt ^ 

(0«*E-7x^'dWj^$nxvis:^*^efi?riEiB i ©^M^gj 
t i5i ^m-r^m 2 (D^fmrn ^wm-t^ :Liix. 
mm^m^m^\z^\:^)m^wm.^. mt^^^^^jm 

^M^tCjg-r^l^lOLDDM^i, MtEM I OLDD 
«^Jcg^-rS|g2©LDD««<!:, SfftEIg 2 O L D 

Si, fltH¥»<*:Si:. h^IE^ 1 fiSe 

i^sHWifiesuM^rm-r-sxsi, HfriEWWiS&fiy^icn 

>^'i' hJ^-;p^®fi^-r^XSi:, tfflE:3>^S'i' h*:- 
(c&B^uxvi.5ia*ttM$r}^fi£-r^xst. ^^-r^¥ 

v^X. HfilEIg 1 (D^- hSSttmFlEIB 2 co^- hMM^ 

tc^^^xs^^^Ell 2 ©^r- h^^ta;^ o xis o , g-riE 
ig 1 ©L D T>m$}mtiy- vmm.^m\zi9khjxm^ 
% 1 w^r- vmmtM.ts.-oxy^^^z.t.^w.trt^^m. 

CO 0 4 1 ] imm\zi^-^xm^Mi:.\z^mm^i^ 
fiS:t-§xst, mi^^wm\zm-^^^\zy-vmk 
m-^^m-^-xMiz, mtz'f-vmM\zmt^i.o\z 

|gio»«JS*}^fi^-r^xSi, mflE^ 1 «#«JKtcJ^ 
•r^ctolc|l2«»«M*J^^-r-5X@t. WEfglW 

#ttMttfrE^ 2 «^«m^/t^-;^><y Lxm 1 roy 
-h«®i|g2 0y-h«@<i:<&}g^-r^Xgt. ftfrfE 

¥»ft;sos?fiE^ i&oJ^ 2 ©y- h«M©}^fi£$nx 
v»s:^*^etftEy- vwmz^ 1 ©^»fi4^!)«:j^-r-5x 
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)mim.mzm-r^m 1 ® l d oM^t. sfrieig 1 » l 

DD«^JCj|^-r ^B2<DLDDMlS<i:, Hf[ig||2 0LD 

{C:feViT, fHEIB 1 ©y- h«@«SfrSEIB 2 0^- Ml 
SfrSE^ 1 o L D DM^aWSEy- hifgi^^ra izm/uX 
[0 0 4 2] *%?3lcj;oTMJg^M±ic¥##:)i^}g 

fijt-rsist. mm^^m<^mizm-r^^^fz^-hfim 

M^jg^TsiSt. MiEy-SM^tcjgt- -Settle 

IS 1 (Dmik(Dm 1 i , IS 1 (Djgt^rois 2 

T— /t-g|?$rWr^lS 1 ©y- httMi, IS2 ©y- h 

y- hmm(D9—n-^^mm-$-tixmtm^m^m\z- 

-hnmt. MiEiS2©y-Mt@i^«oT, 

8S3 h*-;i^*^UTAtrlEv-:5^Mi^*fctt H 

-r >Mi$.tm^izmi^Lx\^^^mmmm^Tf^i$.-r^jL 

CO 0 4 3] 7^%miz^-Dxmmm.m±^z^m{iim^m 

■r€>J;-5tcm2©^«M*JgfiJt-rsxSi. fl(rl5M2® 



Jg^i^-r^xst. mriSIBicD»ma^x->5^>i^L. :^ 

icDjgt^o^i©»mesr}gfitTsxs<h, mimio 

mVi.<Dm 1 flfrlB^ 1 <DmVt(Dm 2 <!D#«JiS: 

^2®y-h«M<i:^m-r«.XSt. SflfEy-h 
*fe^<£jS®$-&THffiE¥#^*;Btc-#«M^#4--r^ 

mz, HfiiEisicQy— A-gi?$riaj§$-e-T 
fiiE¥»<$» iiz-mmm ^H^-t^^m^itm ^mnu 

L, HifsE¥#(^SosSg|5(ciRid^oT5FM#)igS;i«mi)p-r 
2.|g 1 © L D DM^*3Kfi)t-rsxS i, MfE7^-/t-g|5 
Srflr-r^lS 1 coy- h«®tlS 2 ©y- h«@S:v;;?.i7 

t Lx-mmm^H^-r^^m'^Ttm^mavxv-T. 

mt. mtim 1 ©y- frgEis 2 ©y- h^s 

mG^r^jML. mEimr^^mMmiz=iy^^hTi^-)v^ 
j&^r^JMt. *r8Er3>5'^ h5l^-;i^S::(>L.TSfriEV 

[0044) 

[0 0 4 5] ««i 0 o±icTftt^i 0 i^m^-^^. 

TUm. 101 «J^^b;^< ifc^Vidt, Tum 1 0 1 * 

j^fiS;-r§ :i ttt^K 100*^ e¥##:B^©?FM<^ffit![ 

:^SiT«$nfc;ig||«¥#^M:^>^e.^i:-2.¥#*S 1 0 
2, 1 0 3 S:J^^!^-r^, 

[0 0 4 6] 1 0 2, 1 0 SSrS^.t^lcy- 

h^fe^ 1 0 4 ^rm-r-s. ^bry- hlfeS^ 1 0 4 

±»ry- h«®?:}K^!fc-r^fcJi)©^ 1 (Dmmm i o 5 i 

IS 2 ©#«]K 1 0 6 i S:Jg^T-5. i^^lS 1 1 

0 5 iis 2 (Dm-nm i o e a, x>y 5^>i/Tg^tt©?i 

(A) ) 

C0 0 4 7] ¥»<*:M10 2. lOSiCl^v^X 

Mr ±^-7X^7 1 0 7, 1 0 8 SJ^fi^-r-S), ^bx vx 
^ 1 0 7. 1 0 8^^liTlSl©#«Ml 0 5i:IS20 
10 6 S:Xy5^>^-r-& (IS 1 (OX-y^y^iSl 

m) ^txm 1 ©j^tt©s«M 10 9, 110 (IS 1 © 
j^ttwis 1 (omnm io9a, iioa.isi <Dmi^<D 

m2©#«Ml0 9b, 1 1 0 b) d^}g^$n-g), (® 

1 (B) ) 

[0 0 4 8] C:ei-lr0 2 (A) l (B) I3i5lt-5IS 

1 ©jgtii©#iiB 10 9. 110 <Dth^m^^-r. m 2 

(A) S^fcfc-StClSlW^mBl 0 9 a. 1 1 0 aRCJC 
IS 2 ©#«M 10 9b, 110b (Dmm\tT—/t-i^t 
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-z> TIB 1 (Dji^iX(Dmmm 109, 110 -cm.t)tiu^^^ 

m^:s^y=^>^^tm<f3:r), ^ I <Dmi^<D^~ him 
0 4ai/i^. 
[0 0 4 9] :kiz. mi (C) {c*-rJ;5»:B2<DX>y 

^y^^mm^fro. m 1 ©j^t^wss 2 <Dmmm 1 0 9 

b, 110 b€rS;^ttX-y5">yL,. d^O, ^niOil 
HX-y5^>ifjiSE-eS 1 <Dmi^<Df^ 1 10 9 

a, 1 1 0 a^^ttXy5">;yU, ^2 0J^t^0#^ 
M 1 1 3 , 114 (^2 OJ^t^O^ 1 1 1 3 

a, 1 1 4 ai|B2©}gttO||20#tt» 1 1 3 b. 1 

14 b) ^mrs. 

[0 0 5 0] viei-T?. 0 2 (B) \zmi (C) »r43ttS 

IB 2 «jgt^o#«» 1 13. 11 4(D&:k.m^^-t, m 

2 (B) ti^-rJ;-5t3, |g2 0x-7 5^>yMiUcJ;OII 
2ro}^t^«DfB2«#««l 1 3b, 114btt|g2«)^ 
t)i«lglcD»«g 1 1 3 a, 1 1 4 a j;0feJ;0fc<$ 

^x•y5=•>-i?'2^nT^>■&. Sfc. -^x^io?, i08 

«|B2CDX-y^>^MatCj;oTX'y5^>i^$n. 
^111, 112 t:i&:oTli-S. *fc> m 1 W}^t^{<^'Jr 

~h^^mml 0 4 ait. ±iHx>y5^>^^tc±oTiB2w 

3^t^C0#«Bl 13,11 4T®bn;^Vi^«*?$e>II 

x>y5^>y$n%<?^o, 2 oj^t^o^r*- 1 

0 4bi:7a:S. 

[p 0 5 1] -7X^7 1 1 1, 112S:I^*U, El 
(D) {CS^TJ;^ tc¥#*B 1 0 2, 1 0 3 tcm © K 

r-5. K-br>ytt, :ii2ojgt>to^«gi i 3, 1 1 
(Df^2<DmmM 1 1 3 a, 11 4 a.(DTm<Dmmz^^ 

[0 0 5 2] ei^LT, ^2<Dmm.m 113a, 114 
a tSTiSH 1 <D^m.m^^ 115, 116i, IBl© 

117, 118 ti)m)$.-^n^. ;i*3**M«ajT«vx 
i7 1 1 1, 11 2Srl^UTj5^e>nS*##-r^^M#) 

(D) (DTM\zi6\^^xnm^n^T^^m.<^ym^ma 

UT*^e)VX^ 111, 11 2S:|^UTt)fiiV». 

[0 0 5 3] lK\Z%2<Dm^(Om-m.m 1 1 4€:a3J;3 

\z^m^m 1 0 3±tc^>'x 119^ 
M^-t^. -77. 1 1 9 2 (D^-^(DV- htmm 1 

0 4b 2 w^FM^I^iffi® 1 1 S i-gpfi;^ 

oTVi^, ^LT|g2©H-tf>^ffia*fTl.>nM^# 

-^-r^^M^^Tt^^i^-r^. ;iwig^, :igi©K-tr 

bTnM$:^4--r^^M#)7t*SrK-lf>^rT-&. 1^2 
«H-e>i/MS»Cj;oT, 5^i'^;WK«£Ml|tl 2 4S 
O^LovM^l 2 3©teJw, gSS^6<)»CV-XM^l 
2 0, KU'f>««tl2 1, Lo f f«l^l 2 2d«¥# 



1 0 3 JCjgfife^n-S. ifelB 2 (DmVt<Dm 1 
H 1 1 3 a^-7X^<hbfclB2«h*-lf >^!7'MSl'<J:o 
T, 1 0 2 l^m 3 CD^M^^Mt^ 1 2 5 d^^g^S 

n-5. (El (E) ) 
[0 0 5 4] :^nm\,f77.^ 1 1 9®-y-fXS:$iJWrs 
diT, Lo f fMt^l 2 2CDU-'f XSreafcl8:^-r«> 

[0 0 5 5] -eUT, El (F) fC^TipIC, n^^-v 

*;i^TFT<£j^fi^-r 1 0 3»ii/vx hv;^ 

1 2 6T±®^&MS-r^. ^LT^2 CD}^t^©»«« 

1 1 3^:^mm7tmizM-r^-^:^pi:VTm^^rzm3<D 
^^m»-m 1 0 2tcps*f*-^-r^^M#)7c^sr^-r^ 

V-Xffi®12 7, Fl/^f >'^ttl 2 8St>*Lo vM^ 
1 2 9 t^^^Jm^mm 13 0 Sr^Eg'&WJCj^fi^-r 

[0 0 5 6] y-XM^l 2 7. h*W >M®1 2 8S 

t>*L o vffi^ 1 2 9 {ctt^n^*n^;^ct^iga-enS^f^ 

+:5)-JCi«<;^§J;5lC-r-5:i<i:T, V-Xffi«l 2 7, 
F Iz-f 1 2 8RZ>'L o vWM. 12 9 p 

[0 0 5 7] &,±^x<DTmx^n^n<D^mt^m i o 

2 , 10 3 iz^mm^M (v-xffii«, F u-Y >mm. 
Lovmm. Lo f -fyw^^n^o ¥m^mi 

0 2. 1 0 3 tMTSr'Slg 2 113, 11 

4;5t^r- UTtStit-^. ^ 2 ©J^^;»i<^^ 1 <D» 

«S 113a, 114aS:IBl htt@, IB 2 COJ^ 

fi©IB2«#«M 1 1 3 b, 1 1 4b^lB2wy-F« 

[0 0 5 8] ;^tr#«M«$iJffll&@e<)iL.T, ^ti^n 

ff 5. fcfcL, 1 0 5, 1 0 6 tCfflVi^c»«ttOMm^ 

[0 0 5 9] 3~1 0 0%<7)7K*^-g-tf^ia^ 

ttj-ci^a^ff 1 0 2. 1 0 3 ^7Km<tr 

[0 0 6 0] eAiWXSdmTT^t. p5^-v^;1'ST 
FT 14 1. n^^^^^^^l/STFT 1 4 2*^^-r-g.. 

[0 0 6 1] 3a:i3EiRz/E2-ett, 

:j3tt^lB2(0^-F«ffil 1 3 b. 114b0ft$i:Jt 
f^2<DmiX<Df^ 1 Odr— FttM 113a, 114a 
© S ^ < ^ T -SM^O^ffi J; 3 IC 
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[0 0 6 2] ±i6bfcJ;5ic. 
*^'i^a-rs;^fRi) ofi^ (UiT^tc-jr- h^gwijiiiif 

ir, :ig2«)y*-h«®wTiC'e:M-e-r, i 

[0 0 6 3] ^fc-TXi^^ffiV^TLo f fM«$:J^fi^-r 
l<oy-hm«!:^2®y-h«@©«li©^»-T*"9, L 

o f f^^iii.owmm)im.<Dfmm&k\z\t^xm 

D . ^^-^^ TFT 

[0 0 6 4] 

[siM«^j] iJAT, ^mm<D^m.&nz-z)i^xmm-r^. 
[0 06 5] mmm i ) ^mmmx-it, m-&m±iz 
mmmt. mmmmmmizm-f^m^jm^iDTFT (n 

5^-V^;WMTFTB:atpg^^^;i/STFT) Srl^^Cf^ 

[0 0 6 6] 0 3 (A) \Zmt^oiZ, a--> 

i^*t©#7 0 5 913y7.'p# 1 7 3 7 iJy7.f3:a\Zim 

->Ur3>jK:*<!:0*eaigS*^e.^STitkM3 0 1 ^J^fife-T 
y^XVCVD^TS i H4. NH3. N2 
0;6^e,f^MSn-&S!{t^<t->«Jn>M^ 1 0~2 0 Qui 
(*ifSL<«5 0~1 0 Onm) l^^tcS i 

50~200nm (ffSL<« 100-15 Qim) (DW 
^\z^M^-r^. 7i*3H3 (A) T-tt2M<fiiT*^ 
TflkM3 01*1 oroSTS^Lfc. **ig«ijT?ttTJfeM 

3 0 i*^2mmmr(:h^m^fk\^rzi)i. mmmmnm 
mm.'^tz.\t3m&.±mm^'&tz.mm.ii\^xm^\^x^!^ 

[0 0 6 7] ¥#**i:Ji3 0 2~3 0 4«, I^Sglfji* 

«^»3 0 2~3 0 4©»$«2 5~8 0 nm OfF*L< 
«3 0~6 0nm) ©JP^T-J^fiJc-T-S. iiSSigiti^Wm 



=i>^r;i/V-'^A (S i Ge) -g^JSt'TJ^^jfef-Si^l 
[0 0 6 8] lii^WiiSSflC^^iUTtt, 

[0 0 6 9] tf-iiSS{t*T^SaM¥#fl!:JR*f^ 

ibim^irvt:i u-^-yt^sitft^mx-mmzmt 

3 0 H z t i/-- !f — X 

1 0 0-40 0diJ/cm2(f^fl<)(c«2 0 

0-3 0 0in]/cni2)<h-r-5. ^fz. YAGl/— tf-^ffi 

t>i>J»&{c«^wfB2fBia^*fflvvt;i-:;^^tg«iK^ i 

-lOkHziiU, I/—- »f — X:?i;i^^— Sffi* 3 0 0- 
6 0 OmJ/ciii2 (f^Mt 3 5 0-5 0 OinJ/cm2) if -5 

tBk\r\ ^bTili 1 0 0- 1 0 0 0 Mm, «ajx.«4 0 0 

-^>y7^) t:8 0~9 8%iLTfT'5. 

[0 0 7 0] ^v>-tr, ¥»«;M3 0 2-3 o 4*«5y 

- 3 0 5 ^m^-r^, y^mm. 3 0 5 

1 5 0 nmi:UT->U3>Sr^tfi^J*M-r}g^TS. * 
mmmX'it. 1 2 0 n m® JP $ -Zr^ftS^h: -> U 3 >MT 

^TTEOS (Tetraethyl Orthosilicate ) <»:02<i:* 
SJ$;jE;'7 4 OPa> &K®S?3 0 0-4 0 onCi 
B^JS^ (13. 5 6MHz) mtl^mO. 5-0. 8W 

xi^m^ti^wt<tyo 3 ^Mtt, ^0^4 0 0-50 0 

[0 0 7 1] ^LX. y'-h*fea^3 0 5±ty-htt 
mt:m^-t^tztf)<Dm 1 «»«M3 0 6 <h|g2 

3 0 7 t5:}^fi^-r^. ^mmmxit, m 1 ro©«M3 0 

6*Ta-e5 0- 1 0 0 nmWJP^tCjgfitb, |g2CD# 
«M3 0 7«:WT1 0 0-3 0 0 n mffl/P^ tc}gfig;-r 

[0 0 7 2] TaK«XAy^'&T)^fifeL. Taco^- 
h^A rTX/t-y^T-S, A r (CMSCD 

Xe^K r $:Jin^-&t, T amnP^^^il^tmoiyXm 
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iSfflWT a^COj&fei^ti 1 8 0 it ftmS 

aM?:}^^"r-&:feJ6»C, TaOafflJCj£ViiSSa«ja*t> 
•Zi^lfc^ y9)V^ 1 0 ~ 5 0 nmSKcD|?$-eT a ©T 
t)klc}gfifeUTi3< t affl©T alK«:^^J::f#s;:i*«T? 

CO 0 7 3] W)KSrBfifc-r-&J®^C«. WSr^'-^T'y h 
Xt-> (WFe) ^rfflVi^Sf^CVD^-tfJ^fi^T-SClife 

Q c mfiATJrT^ ;ii;*?as Ui^, w^«iiga3&S::»c# 

Ma[9 9. 9 9 9 9%Sfc«9 9. 9 9 ^©W^'-y^;/ 

9 ~ 2 0 Q c mSrHiS-r* ^1 <i:*«-e#i). 

[0 0 7 4] ;&:*5, imimmt.. ^ 1 CD»«M3 0 6 
$rTa, 2 3 0 7 S:Wt Lfc:«>s. 

^Vi. |glO#«JK3 0 6t|g2«#«M3 0 7tt, V> 

Tn=feTa. Ti. Mo. Al, C\iti^ib,WiS.nt:. 

Tim. ^fcitmiTtm t-r^^^uu^ l < « 

-mit. mi(r>Mmm^mt^y^)v (xaN) -rj^fife 
L, :m2©#«j«*w<h-rsi(a^(-^t)-a:. 
^^ft^'>'3';i' (TaN) Tj^^i^u, %2<Dm-nm^A 

aN) TJgfi^U. |g2©»«M*Cufr-5ffl*--&*3-& 
■X?Jg^T-g)Clt-?>WSb<'^. (El 3 (B) ) 

[0 0 7 5] l/v'T. 3 0 8~3 1 

1 ^mU- «®RO«EigS$:}^^-r-5}t«6©IB 1 OX-y 
?=->^'MSS:tT5. *mS0iJT«I CP tnductively 
Coupled Plasma : ^#M^S:/7Xv) x-;5^>i^^Sr 
X>>5^>yffl:^X{CCF4tC 1 2*S-&b. IPa 
<DS.flX'^^ Ji'MoMMiZS 0 aiKDRF (13.56MHz) 
«:^*SAUTy7Xv*^fefi)tLTff5. a^fii (im 
Xt^- v^) (C'b L 0 OWODR F (13. 56MHz ) miJ^&A 
L. ^K6<3l':ft«gE/\-'f TT-m^EP^p-r^. CF4 
tC l2*S-&L;t«-&JCliW^Z>*Ta)m,i:t>|^Sm 
J3X'y5^>if$nS. 

[0 0 7 6] ;'i^a3 (C) TttSS^L7S:*^cfc55^ ± 
tEx>>5=->i7'^^<^T'«> ^>77. hlCj;^VXi7«}^t^^£ 



g|?j&«7^-/t-1^i:!&i,. 5^-/t-a?0^fl!«l 5~4 5 
>;Jfr-&fcfeJC«, 10-20 %SJ[©iiJ-&TX-y 
a>moS*?lt«2~4 (f^6«»C«3) 

:t-/N*-x>y ^>;yMat- J; D . m<\^<ty u n >m*^' 

@aiUitMJi2 0~5 0n]nSSx>;/5=->ysn^eitfr 
fS:^. Sfc0 3 (C) hiffe 

mS 3 12-315 XW.t)tlfSi\f^ni^f)i 20-5 QunS 

ffix>y5">iy$n^<;a:i9, 1 ©}gt^©y- h^esm 

3 0 5 atU^. 

[0 0 7 7] mi(D:s:.y=f-y^9m\z^y)W, 

1 (Dfm<Dm 1 1 OJ^t^®|g 2 0#ftB i 

1 «}^««#«» 312-315 (|gl(D# 
«»3 1 2 a~3 1 5 atlB2©#mM3 1 2 b~3 1 

5 b) ^jg^i^-r^. 

[0 0 7 8] w-z. 133 (D) tr^-rj;5»c^2©x^/ 

"f-yifvm^no, mm\zicv3Ly=f->^^m^K 

X.y'^y^U7.\ZCF/^iiC].iiiOi^m.^VX. IPa 
®ffi:^)T3-f;i^S©«®tr 5 0 0W©RF«:^](13. 56MH 

T— >*) C«5 0WORF (13.56MHz) ^-fl^ikXV. 

m 1 ®xy5^>iyMsnrjt-?<g,v>ge/\'-r Txmffi&Hi 

Snf-S. 'WJ;-575:*fr('J:0WM5:M:^ttX>y5^>^y 
7&^-:3. ^nJ;i3ilv^x-y5=->i7'jiiK-e|gi«#«S 
T * -5 T a *S:^ttX «y 5^ > if LXm 2 
320-323 CO»fl:M 320a-323ai|g 

2 320b-323b) ^mj$.-t^, 3 
(D) T«ig5^b7i*^-pfc;0^'. m hMSt 

M3 0 5 att. ±ffiX«y5^>y»CJ;oT|g2O}^t^e0# 
3 2 0-3 2 3 xmt)n-/3:l^^Mi)^^ e> »C 2 0 - 5 
0rangffix-y^>^7$n^<:^0, IS20}^tft®y-h 
fi&mms 0 5 bi^tofc. S/c, TXi7 3 0 8-3 1 1 
itm2<DJL-y^>ifitm\Zi:-oXX.y9->if^tl. -77. 
^316-319 tti'DXV^^. 
[0 0 7 9] WM^TaMOCF4iC I 2©©^:yXC 

I5, TaFs, TaC I 5ttra^T*-5. titoT, C 
F4tC 1 2«S-&:^XTliWKRt>*T aM*Jc:Xy5^> 

^sn-s, Ld-'L-. ci©^i-&**xicjiawo22rmai"r 

^<i:CF4i:O2-i^'KJtiUTCOiFlc;^0, F^>?:^J)l' 

<Dmmj£f)^M\'^'Nm<ojiy^yifm&i)^i^±r^, - 
-fi. T a\t¥f}^m^\^x^mm\z:x.y^ytms.(Dm 
m\^'}>t£.\,^, ^fz, T aitv/izimiyxmt-^ti'p-r*'^ 



(15) 



#^2001-345453 



[0 0 8 0] -^LT. -7X<> 3 16-3 1 9*I^SL, 
^4 (A) tC:^-rj;5tC|gl©K-tf>i^maSrfTVi, 

JE*:7 0~ 1 2 0 k e ViL. 1 X 1 0 13atoms/cin2cr) 

m.S 320b~322b «:^M#)7£*tC^-r-5VXi> i 
bXfflVV :m2«J^tfeOlBl©#«S3 2 0 a~3 2 2 

tf>^-r«.. CoLT, ^ 2 ©J^t^WlB 1 3 2 

0 a~3 2 2 a<i:m;i5:2.^1C0^M'^M«t3 2 5~3 2 

7 <t. :lg 1 ©^M#)««tJ; t) t)^M*^©i8«*^SVilB 2 

W^FM«feffi^3 2 8 ~ 3 3 0 /^^*|| 
M^fimSV7.^3 1 6~3 1 9^l^*LTd^6nMt:# 

tlfSi\fK 04 (A) OXSJC:*5ViTnSS:#4-T-5^M 
^iTC^^I^PUTd^^vXi^S 1 6~3 1 9€:l^bT 

[0 0 8 1] mzm2<DMi)^<Dm2(Dmmm3 i s^ss 

■5i5JC^^g3 0 A±.\ZVP7. hd^e.Ji^-x'Xi^ 3 
3 1 Sj^fifeT^.. v;^^ 3 3 Uill 2 

3 0 5 b ^mzikhj-T^ 2 ©^S5£i^ffi^3 3 0 t- 

^. (04 (B) ) K-t!>y®;^^«'f:t>K-y^£ 

^ft^taK— Xa$r 1 X 1 0 13~5 X 1 0 14atoms/cm2<J: 
b, Jpjt«iBE^6 0~1 0 0 keViL.TfT-5. nM^ 
#-^-rs^tt!^7t*<i:LTl 5^StcS-r-57t*, ASM 
J'«U> (P) *fc«lilt« (As) ^m^^^-hK Z.Z.X' 

«u> (P) :^2©jgl^®#«M 

3 2 0. 3 2 \ i)^nm^n^t^^n^7tm\zn-^^-^ 

XirtfSir}. eSS^e<JJ3V-X««3 3 2~3 3 4, 

Klz-f >Mi^3 3 5~3 3 7, t^3^^i^3 3 8. Lov 
«i^3 3 9~3 4 0d^Tg^K$n-i>. SfcVXi'3 3UC 
ioTLo f f«t^3 4 Ifim^^tl^o V-X««t3 
3 2-3 3 4. h* W >'^i|t3 3 5-3 3 7tCttl X 1 
0 20- 1 X 1 0 21atonis/cni3«5g^|gffl-enSS:#4-T 

[0 0 8 2] 3 3 1 ©lJ-1'XS:*JfflI-r-& 

CliT. Lo f fm®34 ICD. +^U77&^^i)]-r«.:^ 
(Rl t *5tt S ^ e * JC^^-r * Z: <!: *^oJtgT?$) -5. 

[0 0 8 3] nM&#4--r^^Mf!l7C««. Lo f f« 
1 X I 0 <7~ 1X10 l8atoiiis/cin3©tSSi:)a:Sct 



51CU Lo v^trxfl X 1 0 »6~3 X 1 0 >8atoms/cia 

3©iimi3S:-g.J;^Jw-r^o 
[0 0 8 4] ;i5::feia4 (B) iZiS\,^X, i^Lfci^)^ 

fziitmz, ^^m^m 3 0 4 jiic-^;;^^' 331 ^rj^stufc 

t^^TjPj£«jE^ 70-120keVtb nM*#-^-r 

T. iSjgTFTWLo f fm.mi:f3i^m^3 4 l©nS 

e>n-5 n ^;i/MT F TCO L o vM^iJ^^gR^)- 3 

iii3gTFT«Lo f f«i®i;iSg|5^3 4 1® 

TFTC0:t7«m*{&M-r-§.^lt*i^tg-rS§, SfcP 
i()(sIg&lcMVi6n-5)n5^A'^;UMTFTCDL o vMi^i 
)5:«8l5^i- 3 4 0 CD nS*#^-r§^M#J7E*Oig|£*?e 

tb^ZtX\ -ii^'y bdrrVrm^izJ:.^. [^U^yjEm 

ffiS()lHli8&CfflVie,nSn5^^^;i^TFTOL o v^tgt 

t:fs.^^j^ 3 4 0©, na4#^-r^^M#l7t:*©5i^ 
«, 5X 1 0l7~5x 1 0 ^hto\&s/cm^XS>^Z.iii!)m 
*LVi, 

[0 0 8 5] ^LT, 04 (C) iZ^-t.k'^iZ. p5^^ 
^;u^TFT$ji^^-r^¥##;B3 O 2C-»«Mi« 
36®#«M©^M«57c*;0«mOP$nfcV-X«^3 6 0 
HW>M«3 6 1i:. L o vM«3 4 2 «rj^fife-r 

ig 2 (Drnx^^r^mmm 320 s:^Mti7t*j'^t 

■ 3 0 3. 3 0 4«^>?XhVy^i^3 4 3-e^M4«lES 

L.Tt5<, V-XM^3 6 0RZJf^\^l^-^>m.m.3 6 1 
i, L o vm.m3 4 2 <h(Ctt-5-n-^'nm^cC-g.©STU > 
t^ma^nx^^^^:^^. -jTii^y (B2H6) ^iSl'ife'f:^ 

>i^-:/ffiTj^fi5;L. ^<D\^^-rn<Dm.mz^\,^x%^n 

mmS.^2x 1 0 20-2 X 1 0 21atoins/cm3<i:J^i;-5J;5 

jc-r-5, mmzit. v-xm^^s s 0 <h. Kk-r >mi^ 

3 6 1i, Lo v^l^3 4 2t-^^tl-g>jHD>«. ||2 

'-i)it^^x\,^^mmm^mmm(Dmmizj^^mm^^ 

^m.^7m(Dim.%m<tvx\^^^o 
[0 0 8 6] &L±^x(Dj:mx^n^n(o^^m^m 3 0 
2-3 0 4 iz^mmmm. ( v -xm^, k >im., 
Lov^«. Lo f fmm) i)mi$.-^n^, ^^m^m3 

0 2-3 04 tmtS.?>f^ 2 ©}^tt©#«» 3 2 0-3 2 
235«dr-h«StLT»tti-rs. 3 2 3tt^«iE 

mti-xmMi-^^. 

[0 0 8 7] z.oLxm-m.mcDmm=tsmti-x. -en 
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fc«^tf-y v;i.7--;i'ffi (RTA© trii^-r 

oo-root:, ^^WJ'tts oo~6 0o'CTfT5'b 
5. fc^cL, mioimmms o e. :^2®#aM3 o ? 

[0 0 8 8] ;^6i:> 3 - 1 0 0 %<D7i(.m^-^tS^@^ 
tfT, 3 0 0~4 5 0*CT1~1 2^raof|&ffl:SS:ff 

(cSiSS tifcTK^ ic J: 0 W^>^^'J>^d<>H 

[0 0 8 9] ^ 1 (Dmmmmm 344 «m<t:s 

{!::-> U n >M*'' e.l00~200n m^JP^TJ^fi^f 

345 ^Tf^^-r^o 

[0 0 9 0] ^Lx^ 2 (Dmmfimm3 4 5 ommsim. 

fmms 4 4©-gfiS:®tt53-a-S. JjsClCttJWBBS 3 4 6 

mmtmm 344 c^-r-i. ■? jcjg^ufc. m 4 

(D) ) 

[0 0 9 1] 'Aizm 2 <D«P«1|gJ»M 3 4 5 JifC, 

m'^um-^ i^^^m 3 cDBPai^g^ 347 ^j^^^-r ^. 

[0 0 9 2] -eUT, :IS2«}^t^(0^r-h$e^3 0 5 
b, |gl®JiW*fe«M3 4 4, m2©Bmiej»M3 4 5 

LT, V— 7.^^3 6 0, 3 3 3, 3 3 4 tit-T^ctP 
»CV-XffiiK3 4 8~3 5 0<S:mbfc. Sfcl^llU', 
Kk'f>«t^3 6K 3 3 6 tjg-rSFW>Sa^3 5 
l^&J^^-r^ (0 5 (A) ) , \^\y-<ymm 3 7 
mSim 3 4 6 i K >gE«a 3 5 2 tci^ 

[0 0 9 3] fSiii. m2<DmVi(D^-himm3 0 5 

h. mi(Dmmmm^3 4 4, m2<Dmri\mm3 4 
5. m3(Dmmmmm3 4 7-^)^3 1 02K*fc«s i o 

}gttCDy-h^^3 0 5 b, ||l®Bra^£»M3 4 
4. IB2WBTOIijg3 4 5. :m3(DBW«giiaK3 4 7 

SfcfiBHF (M»:7^:/^ : HF + NH4F) T=l 

t»i«^r-h*gSUg3 0 5 b, |g 1 ®SPBlifg»IK 3 4 4 , 

fg2®jim^&fl^3 4s. f^3(Dmmimm3 4 7iim 



u^w^xmsSi.-^tix\f^^m^. mz:ii\zx.v'f'>if<fi 

h^'-)V^m^\^XhSk\'\ 

[0 0 9 4] ^mnms 2 3 t^m^m3 4 6 iicom\z 
^ 1 (Dmmii&m. 3 4 4iim bx^it ^nxvisgBr^- 

[0 0 9 5] ;kiz, mmmmii'^^f3i^m4mmmm3 

5 3 ^Tf^^ir^. ^tS^lg t bT«;J? U -r 5 U 7 
SK, 7i"J;k BCB (^>y>';^PyT-» 
ffl-r^Jlidt-c^^, 4^1C, |g4MW«feayK3 5 3«5F 

jfibvi, *ii»jTttTFTic<i:^Tm$nsaii 
^+^izw-mti.^^mmx7i7U}m^Tf^^-r^, » 

*b<«l~5tfni ($^IC»*b'<«2~4 wn) 

[0 0 9 6] ^(c:^4»W*fe»M3 5 3{C, 4'WiHilg3 
5 2(C®-r^n>:$'/7 h7f;-;i/^Jgfi^b, a*«®3 5 

4 *}g*i)frs, *ii«g«»jTj*m<i:-f >s^':7 A • ( i 

TO) m^l 1 0 nm(Dm^[zm^L, /t^-->^* 
fft^Tia^«@3 5 4$rm-r^o Sfc, m<t-i>i^^ 
At 2 ~ 2 0 %comYLMI& ( Z n O) ^®-&bfcSBJ* 

mmnmtf3i^. (ns (b) ) 

[0 0 9 7] ]^iZ, m&iZ^-r^O\Z, S5 (B) ©t^ 

Wdt^t-^ zf-^ h U 3 5 5 5£}^fiSt-r 

1.^1.. E[6]K2:J^^bfc^, ^t'>y®S^MbT^a 
:5i-^*^'*«.-S«7'l/?";i/ h-n^m-:}XW^-t^ii^\Z 

V h Ui^XS^iCD^fCT.^— y-S:^bTV>Tfefi:Vi, 

[0 0 9 8] »iRjfi!i(DMrS]*«3 5 & \zn^m.m 

3 5 7:feJ;DJErBlM3 5 8 ^rJ^fifc-T-S. 0 6T«E^b 
;^ViA«5ttlSl««3 5 6±fCjSi8a^?£WbTV>Tfe^V>. 

jSScKtiTiM. CrK. Al|R;^<!f^i5 
0~3 0 OninCDi?$-rj^^S;-r^o -^-bX, ®«Sf!<hiK») 

tt^w-^— (05^-&T) *^SA$tixv>x, 
- iM^\ziir3X\tx^'-^%) \z^-z>xi^-tmm^ 
n^x2^<DW&ii)^y)'^t>M^ti^. -ew^, mmm. 
(Dm\zmkm^3 s 9<£ftA-r-5. sssMisnrttii^w 

^■r, «b#i5<iiSigiis«fttg^?Ka*ffiviscifex 
:icD«b^VifflS?6K«ttlg^Mactt. v^s 
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[0 0 9 91 *||Jg««Uci5ViT, iS3gTFT4 0 1©^ 
^B(*. y-XM^4 0 4. HW>^«4 0 5. L 

o f f «i^4 0 6 . L o v^^4 0 7 , 
^408, o 9 l o f f 

4 0 6 ttH 2 «}^t)i®^!^- hjigSaig 3 0 5 b^r^/M^T-^ 

L O v«tS 4 0 7 «fS 2 CDJB^^CD^r*- hSeS^ 3 0 5 
bSr^UTer-h«@3 1 8 i:«;^S<t5{cSitt6.nT 

CO 1 0 0] *fc, :*:SIM«»JT(Jilii^TFT4 0 lit^ 

-C>OTFT;&iit?<J$nfc«jfi<hJ^D, ^7««f^^t> 

[0101] Sfc:*mS«3J-ettOi^fflTFT4 0 Kin 
5^^^Jl'MTFT-Ca&-5d^, p5^^^;i/STFT-C*o 

[0 10 2] i»mim\(r>7^7-^-:f^V^if?7.m 
CO 10 3] sr, ®:;j«ifpjgaE*?S<i:S;^v»ct5tc* 

h=^^U7ffiA^£<g.M^-a-S«ig?:^-r-STFT>^. 
ffiSjHSSSB SrJ^fitf ^ CMOSIlIS^©n5"i'^;i'STF 
T4 0 3 tbTfflv>-s. ;^*3, cici-evs-SlKftSg&iL 

CO 10 4] *^J!E^J««-&. CMOS(Hl[^®n9^-fr^ 
;i/STFT (l^»jI5IE^ffin5^-\':^^;i'^TFT) 4 0 30 

V-y^ffi^4 2 1, K l^f >M«4 2 2 . 
L o v«i^4 2 3RtK5^-V^;W^fi!tM^4 2 4«:■^^T 

CO 1 0 5] gKW]|5IgSfflp?^^:i^;UMTFT4 0 2 W^t^ 
»^*S«, V-XM«4 1 0, Hlz-f >«l«4 1 1, L 
o vffi*^4 1 2, 5=-V^;W^^ffit^4 1 3 Srg■^•r^i 
L o v^tS 4 1 2 «|B 2 roj^t^roy- Vmm. 3 0 

5 b^:^M^T^r-h«@3 2 0 t«;*S:SJ:5trsatt 6.n 

TFT4 0 2tiLo f f««t**LTV»;a:V»35«. Lof 

CO 10 6] ±ML:t<t-5t;r*^IHT?«, 



^ 1 (nf- h«ffiWTt'fi[Bb)S:V^¥^M+co-f :t> 
J: 0 (£< -r ^ CI i: *>*^tiTf fe-g.. 
CO 1 0 7] Sfc-s-X^^fflV^TLo f f«ia$:J^fi^-r 

1 ©y- 2 oy- vmm<r>^(r>3)--^tb ^ . l 

0 f im$.iL\.ownmr>mM(DumimMz.Yc-<.xm^ 

CO 10 8] mmTFT(D\iu-<ymmztm.-s 
it, y-h*feltm<h|girofiW«fe(WKi*x.y5^>//'i, 

F T CO K Iz-f >Ki^(C^M$ nfc'4'^1i2i^ 3 5 2 t . m 

1 ©pfti^aui 3 4 4 ^r- hmnmtmmzjf^i^.:^ 

nfzmmsms 2 3tT^^»$:mT-5Cli:/0^T^ 
■5. 

[0 10 9] tj:is^mmmxitmm<Dm^m.^mmiz 
<Dimm^mx$>^x'bBk^^. ^rz:^mmmx'\tmm 

TFTii^n^^^)imTFTX^^m^\ZZ)\/-iXmmi^ 

[0 110] mft^^mmmxit, hs^tftklo 

iii*TFT*^'Lo vM^«^&*LTVi-g>lfj?S,lrb 
T ^Vi. *fc*IIJS#ijT:OT*llHl^ffl T F T IC L o V 

F T L o V mi$.t L o f f ««Of^:^ ^^VtSffi^JC 

[0 111] (||»J2) *|5»JT-(4, 

[0 1 1 2] 0 7 (A) (c:*:S^»JW?g^^^^S®± 

M0?:s-r. ^;rc0 7 (B) 

©iii*gi5«iiis^0TS.^. 5 0 l^tv-7,m^m, 50 

2 hm^lST»-5. y-X«^i[S5 0 iJiJd^tt 

^.nxi-^^Eiii 5 0 3 immsimx^ d , y-x^^ii^ 

5 0 1 iai^toTVi-S. 

[0 113] 5 0 4«tii^TFTX*t), ¥#^*B5 0 
5**LTIJS. ¥^B5 0 5JiJcy-h«^M5 0 

m^m 5 0 5 w v-x^^t K w-r >m.mt, -:^«v 

5 0 1 «r. t) K i^-f >fElli 5 1 0 

ioT4^WiiE^5 1 ItcMMSnXLiS. ^gffiMS 0 

3tt, 5 1 iX'^^r^^x-rnKDrnmrnmrn (^s^-a- 
T) tg^LT* D , ^asas 5 0 3 iig 1 
i:f^iiE«a5 1 1 1«5 1 2x^tmi^xum^mt:m 
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[0 114] FW>ffi«a5 I 0«iB3g€€B5 0 9lCgE 

[0 115] uii^mMmitmmm i t^^izmi^-^t) 
[0 116] mmms) ^mmmx-^t. ^^m^. 

[0 117] S8{C*ll)^«SJ»MaS^^«©»f®0Sr 

*^jg«9j©?^«s^^M«ia 5 (B) T^ufc^g 

fli^S^Bt. ¥#^»6 0 0^WL.TliS^;5^S;'io 
[0 118] ¥»#:B6 0 0tt^2cDJgt^O^r-hi|fejt 

M 3 0 5 b ^PH1^cR^T|g 1 (Dmmim. 323 ajtz^ig 

2<^^SgE«i3 2 3bt«;^oTl.iS. ¥^^6 0 0 
tt5^v4^;WgfifeM*^6 0 3 i. '^\^)Vmi^W$.& 0 3 
fc^-r^ J;5 JctSlJ ^tlfcll 1 W^M'^^^e 0 2 <h. 
IS 1 co:i^,M#)«i® 6 0 2 iCg^T-Si^ tc^tt^nfclS 2 

©^M^^^^e 0 1 is^bxvis. i <D^*t«i«« 

6 0 2t*3lt-5^M'^®iilg«|g2o:fM#)^ia6 0 1 
«t6 0 2tt|glW^mgE«S3 2 3 ai, mi0)mif(.<D^ 

[0 119] fs.^^^m<^m6o o*j*-r -sf^^^jw^^ 
M«6 0 3 {z^^-^^mmii^^n^J^^unm^. 

[0120] tf ^WJi 3 4 6 h* U-f >g2^3 5 2 I3<t 
oTiii*TFT2 0 l(Z)HK>««t4 0 5 tm^&^iZ 
S^StlTVi-S. SfccfjFB^KiS^ 3 4 6 tt^ 2 (DMmfim 

M3 4 5 Jcm^nAca h*-;P^£:^M/T|g 2 © 

^«s2ie^3 2 3 h±<Df^i<Dmmmm3 4 4tm\^T 

[0 12 1] *SIM«iiJ©«fi^lC<toT. ■felt^Mw^a 

< -r ^ <»: □ ^ ©1ST fc o Ti^m^^m(Dnmf)m 

M 3 2 3 t|g 2 (OBVtCDy- hUrnrn 3 0 5b 

M 6 0 0 ii-m^-^ti^mmmitii. 3 4 e t 
1^ 1 (Dmmmmm 344 i^aiEM 323 iTm$ti 
^u^mtf)m^'Dx^^^rzisb\z, mam<D{s.y^m 

[0 12 2] fSiio:^mM&lX{t.mmTFTf}^n^^^)V 

mTFTX'h^m^iz-D\,^xm.mvtzi)K ^^mitz.ti 
izms.^n-r, mmTFT\it9 9-^'^)mTFTX'$>r3 



[0123] :f3iii7^mMitmMm 1 , 2 ta^^^fc-a- 

[0 12 4] (mmm4) :$.mm&mt, ^r^iim^m 
mm (y5>yi7-7h'j^x) t^mmzMT^miz-:) 

[0 12 5] m9{z:^m&m(Dim^mmm<Dmm^^ 
^-r. ^mmmoiimm^mmims (b) TsufctK 

fiXa^St, MiSaK7 0 l*«•UT^i-&Ji^7!>^M/S:oT 

\z&^x\,^^<Dx\ :^mMmo:)m^m^mm(Dmv\^m 
[0126] ^mm^ 3 4 6 ttig 2 cDmr^nmm 345 

3 2 3bJ:®||l®BMiffiaU^3 4 4ig^UTV>S. 

[0 12 7] mmm? 0 i«^2©swife^3 4 5± 
iz^mmm.3 4 e iPisftcj^^sn-g.. j^^7 0 1 * 

^TFT©5^i'^;W^/i!t^^4 0 8 JcAlt-rseiifCj; 

[0 12 8] ^rc:$-mmm(Dmtm7 0 1 «4'F«iKiia3 
[0 12 9] ^i5:^mmm<Dm^. mmm 70 1 .t+rai 

[0 13 0] ;5:45*ll»J-t?ttiii*TFT:^?n5^A':?i;k 
M T F T T? $. -5 »C o l- > TIKBJ L, fc*^ *5!BJ fi Cin 
»ZlSS$n-r, il*TFT«p5=-^*;PMTFTT*o 
TfefiVi. Sfc*|©jifi^miffi^S:ffi*TFT©5"^ 

[0131] fsiis^mmmitmmm 1 ~ 3 iffi^^-^^-a- 

[0 13 2] (iiM«3j5) i^mm&mt. v-7.Mmt 

M3 0 5b, mi<Dmmimm3 4 4. m2<Dmmtm 

IK3 4 5, m3(Dmr^mmm3 4nzm\-f^ti^:ny^ 

[0 13 3] mi 0 iz^mm.m<Dmmmi^mm(Dmmm 

5 (B) T^Ufc 
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[0 13 41 *|gSI«»JT«, fWE«S3 4 6S:m-rS 

iEia34 8~3 5 0tHU-f>IE«S3 5 1> 3 5 2^m 
^-r«)fc«e)Or3>^'i^ h3f:-;i^«r|g2«MWie«m3 4 

% 2 ©Jgt^©y- h^feSM 3 0 5b tC«n >r?i:7 h*- 

[0 13 5] '^\Z.^f^WM3 4 6^mLfcS<h^3 0 
BPs^^eiiM 3 4 7 SrJg^K-r -5. ^- bX^ 3 ©gWM^ 

3 4 7, :^ 1 <Dwmimm.3 44. %2 (m^<r>'f- v 

*6itlK3 0 5 bfzn>iJ'^^ h*-;k*)l^jKU V-XM 

^4 10, 4 2 2. 4 0 4tKl/l'>'^^4 1 1. 4 2 
1. 40 5 i Kl/1'>iH^3 4 6»CJtM-r-5<k-5tC, V 
-XBHS3 4 8~3 5 Oi Kl/'r>Eifa3 5 1, 3 5 2 

[0 13 6] *|gMfi'J-C=«±K1«fiS:{CcfcoT. v-x« 
^4 1 0, 4 2 2, 4 0 4i >Mi^4 1 1, 4 2 
1. 4 0 5l'g^-r^fcie>OZl>iS7/7 1^2 

<r>mmimm.3 4^^x.v=f-y^t^z.i:.is.\^\a&^t 

[0 13 7] )^*3*|ISS««miiSSTFT;^)Jn5^^^;i' 
[0138] 7S*5*ll«£«»Jt*ll»fi«»J 1 ~4 iffii^^^t)* 

[0139] mmm e ) jSmk^ss 

t T F T«¥#<*B h <DWi icia ttS^iJ ^^XWmt 
•g>. :^^03~06T?5^Lfc;^(i|^i;?f^<S:fflVi^. 

[0 14 0] @ 1 1 \zi^^im\^imwk^m.<fMm^ 

Mm^^mii. o i $:*"lt^^s.^*^^;^-3 

[0 14 1] *|IM«aJcoMa^*S«(S. iii^TFTO 
^9?<*:)g3 0 4©Tlcjffiiia^8 0 1 Wrt-Z\>^^. jSiSc 

M8 0 ui. wmTY'Y<D^^m'^m3^4<n>j-\^)\m 
fiK««4 0 8 <h*fejtM (.i^^immm'm) 8 o 3 ^ 

[0 14 2] ifi^8 0 1 \m.^mm-^^z.t.if'-T:^. 

^8 0 1©P$«0. l/iim~0. 5ximSaT*-5 
C:t;^»^^LV>. *fcm{tM8 0 3WiS;SfiO. 5 Mm 

~i. sums^Tsscitjowsuvi. secifiiai 



8 0 li:¥#«:®3 0 4t©^©m8i«0. 1 iitm- 
0. 5 /iimSftTa&-5Ci:dWSbVi. 
[0 14 31 ;i^^*|ISi^m*ffi^*iii^gRTFT® 
il6»<|i:B 3 0 4T<B!H'O^Sittfc*^ *ll«6«»J«:inc 

fs^stij^vn nm.\z.mmm^m<r)T'Pi<D^^mm3 

0 2, 3 0 30TlC3S^^iSttTfc*^St):'ili. 
[0 14 41 *:*»J«±ie«fi^»CctoT, »K0Tfl5 

[0 14 5] KftMS 0 3«SM/&^*¥SYt$nTVi;iV> 

3i£#(ii:gd«i^-jciiga<k$mv» t 5 raedtjg ^ o T 

ioT, SEYta8 0 3JitC«¥S<*iM^Si:i'}^ 
fi5,-r^(0T\ ¥»^*:B^}^fi)(;-rSB<ncS?{tJM8 0 3«« 

[0 14 61«aj^«, CMP (^r5A;M*:n:«j;i/7j?U 
■;/-»y) 5Jfg^fflViT^<tM8 0 3<£¥S<LUT*)^ 

[0 14 71 *IU6«iJT«->U;«JV'';i'<J:«S^^t^S 

10 0k g/cm2«JE:/jS:W^/'?ry Kd^ejQ;lTWJi 
SrfT'J, c:oWe©fScr)JE:/7«5 0 kg/cm2~l 5 

0 k g / c m2ga«^ffl:6^ ^WRt^ ZL t-fyi-^^^. 

[0 14 8] ±K«J5K{C=koT, TFTC0:^7«?ffi*ffil 

[0 14 9] 7jt43*|l5S«»jT«iii«TFT/i>*n5^i'^;W 
STFTT^-Sli^tCOliTrabfcTi^ ^^mitZ.tl 

»ci®£$nT, ®*tft«p5^^^;wstftt*o 

[0150] f3ii5:^mii&&Mmi&m 1 ~ 5 tM^-&t)-ti: 

[0 15 1] (iiM^«j7) i^mmm\t. v-xff^^* 
[0 1 5 21 H 1 2 (A) \z-:^mmm(D'm^m.mmm<D 

±®ia$r^-r. 1 2 (B) «0 1 2 (A) <DA- 

A' ic:*5tt-&»fM0T?$)§. 9 0 l«V-7.«^«a, 9 

0 2 tt^- vm^wc^ib^. f— v^^m. 902 ©tic 
ist^e>nTVi§iEie^9 0 3tt4>wgHiiT?&o. y-nm 

^M9 0 2 iSTSr-cTl-i^. 
[0 15 3] 9 0 4«ia«TFTT:*0. ¥#*g9 0 
5 Sr^rbTts^. 9 0 5±{cy- hm^iig9 0 

2 Kii® 9 2 o*ii5tte,nTi-i-&. 

bT¥##:M 9 0 5 CO V-X^^t K l^-f >ffi^«, — 
7^ttV-XSEiS9 2 l«C<toTV-7.«^i8^9 0 1 IC. 
fe-5-:^«KW >ES9 1 0CioT^giE«l9 1 I 
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izim^tix\ri^. 'i'msms o 3«. 91 2X'^-m 
6yxm 1 (Dwrnm^ 923 tmi^x^ d , fprneim. 9 
0 3 wMfpiieitJK 9 2 3 9 11 t-r^ 

[0 15 4] \iu^>sm9 ioitmmmm9 0 9\z& 

[0 15 5] *%§g«Efraiei6l9 0 3?£IB2«gMie» 
M 9 2 4 3 OJiPfl*fegUK 9 2 5 WMJCgittTViS. 

^<Drzisb\z'pmMm.=^'y- hm^g 0 2 ia^aTla^^ 

[0 15 6] (HM^JS) *||Jg^JT'{i. *^P(C*5Vi 

m^'^^m-t, 1 3 0 e 5 2^^^. mmw-s 

- 7 8 3 2 9^'J^m■vmm^tlr:imm=s:m\'^^z.^i}m 

[0 15 7] CICT, mmW-7- 1 3 0 6 5 2^^^IC 

3 iZ^t. S -rate 12 0 1 tcSE^t V- U n >M 1 2 0 2 
^mvf. -€-®±ir*S^->U 3 >M 1 2 0 3 ?&3^fi^L, 
fco SM^Tl 0 p pmCD:r>y-;r;i.^#tJif 

^->>-5r;i/ig^?g€:M*LT-v>5r;u^:^B 1 2 0 4^ 

m^LTz, m 13 (A) ) 

CO 1 5 8] 'AiZ. 5 0 ot:, iBtPBlCO^^IgO 
a. 5 0 0~6 5 0'CT4~ 1 2B#K. ■e«J^«5 5 0 
■C. 8B#MOISlMS^fTV\ igaM->U n 1 2 0 5 

vft. 5 LTff e nfciigas -> «J n »K 1 2 0 

5«^^tCffinfc^B^S2:5tLfc„ (0 13(B)) 
[0 15 9] ^fc, !tfllH¥8 -7 8 3 2 S^i^^Tgl^ 

$nfcs«s«. m.m7im^mRmizma-r^z.nzj:.-D 

4TattBjr5. 

[0 16 0] S-r, :y^x»Ki 3 0 i{cmft->'J3> 
w 1 3 0 2 i&m-f. v-u n >m 1 3 0 

3. ®^<(:->'Jn>mi 3 0 4$r]g)g!W{C3^^Ufco ^IW 
»#. m<l:->Ur3>Ml 3 0 4 0J?$«1 5 OnmiU 

CO 1 6 1] ^JclC^<t>"J 3 1 3 0 4Sr/t^'--> 

i^LT. MRmzmnm 1 3 0 5 ^Mi^. ^rom. M 

SJ^I^T- 1 0 p pmcor:>y^r;p$:-^tr»m-y'Jr;pig® 

m^^tl. -v^)\^^m 1 3 0 6 «^?Lg|5 1 3 0 5 (D 
J£gl5«*^-^^SK->U n >m 1 3 0 2 iSMLfc. (0 
14 (A) ) 

CO 1 6 2] ^tr. 5 0 0-6 5 0'CT4~2 Amm. 
^jx.«5 7 0t:, 1 4B#W(D|^Ma*lT>'\ M^HvU 
n >M 1 3 0 7 ^mbfc. C(D^S<hCOM@Tti. - 



fiK^?nfci©SM->u n 1 3 0 7 ttmfe*fctt#H^c9 
m-DX\>^^ii\'^om^ifi$>^, m 14 (b) ) 

[0 16 3] (SI. ±ie2-r3©g^Jc::feV»TfiM"I«g;a:® 
i«7C^tt, (Ni) (D^^\zh. y;i/V-<>A 

(Ge) . ^ (Fe) , (Pd) . XX (S 

n) , ^ (Pb) . 3A*;UH (Co) , CP t) . 
ffl (Cu) . ^ (Au) , iVJofcTEJgSrfflViTfea 

[0 16 4] ty.±cOd;'5^fi^i&^ViTMaK¥#<*;jK 
-r«)Jli:T. *IIM«?iJrofi^^»;^IEl;;tA^bfcTFT 

[0 16 5] A\z. mM.mixm^^^ti^^mma^i& 

^'t^:hmt\^x. ^^n^mms.^^mmL\.xmti 
mmm^m\<^x^^^n^mpm^^^vtz.mx. ^0 

J3-:PViT, 0 1 5 *fflViTmwr-5. *jlM«»JTtt-e® 

:^^iLT, mWi^ 1 0- 1 3 5 4 6 S^^^ifcttlt 
^¥1 0- 1 3 5 46 9^i^^{Cie«Stlfcfife^g*fflVs 
It. 

[0 16 6] i^i>at'ie«snfce^tt, ^^m.^m^ 
m(Dm^i\i\zm\'^fdm.mtm^m^i\imz u yci^'v^ 
^)yiff^m^m\'^xm^t^w^xh^. mtm^m\>^ 

^Z.tX, iteSK¥»#:|^4'CD«K7£*©igffi& 1 x l 
0l7atins/cin3eAT, ff^Kttl X 1 0 •6atms/cm3|c£ 

[0 16 7] z.^xita—->-ir^<Di 7 3 7ms.izi\ 

m.-^n^mTM*)iiy7.m^^m\'^rc, mi 5 (a) 

mMm4x^LrzmB<t(Dim'^m^^x. tv^i 
4 0 2, -> u 3 >M 1 4 0 3 Ami^^nrzi^m^^ 

7RLX\^^^. -eUT. ^^Mi^'J3>Ml 40 3CDSM 
»r^X^ffiW^fkv'U:3>Ml 4 0 4*n 5 0 nmCOJ? 

ic u >i)imm ^ tifcm.i$L 1405 tawtn^tift. 
[0 16 8] z.oii^mx\ ^mm^mm.'^xs 5 o~8 0 
ox:, 5~2 4P#ra, ^six-^eoot;, 1 2B#ra<Di^M 

n >M I 4 0 3 {zm^Lx\^^rzmB7im{t*j ya^ma-s 

nfcffitgl 4 0 5 tr<l:Br$i±^C:i*?T#fc. 
[0 16 9] -eUT, VX^ffl©^<b->'j3>Ml 4 0 
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4 i. u >i)iwm^tirzm.^i 405 t^x»;?>i!^b 

1X10 17atms/cin3jy.TtCiTffifcM^nfcig 

[0170] (ii»j 9 ) :^mm<Dm.^&^m<omm 
yfmanz^^^xfsmt^, 01 etc, 

[0171] 1601 «V-Xffl^M!Si)j(llg&. 160 

2 ^-j^- hm^«iis«)[Hii^, 1 6 0 3 \tmmm^^ 

iSIEWjlHl^i:^ lO-o'OlftttfcA^. 

[01721 V-X«^«SIB9llHli^ 1 6 0 I tt, ->7 h 

U'v'v^.ri^tDlgSi 6 0 1_1 , l/'^;!'-^:? hdll^l 6 0 1 
_2> •y->7'U>^S^l 6 0 1_3S:^LTV>S. 

7 hm^l 6 0 l_2tt>'7 hI/>?X^llI5&l 6 0 1_ 
1 i-y->>^U >i?'ll«^ 1 6 0 1_3 <h®PBl(rs9:lj-i.<ffife 

v'x^'HS&i 6 0 \_\<r)^\z\y^)Vi^y hm^i 6 0 
1 _2 *?iisamsnTi.i-5«fiS;t' bTt)^vi. 

[0 17 3] i'D-zi^^^ (CLK) , 7.^-h/^}V7. 
(SP) *iv'7M/>»;^5'(iI!^l 6 0 1_HCA;'7 

-eLT->7 hl/vX:$'lHl^l 6 0 l_l>5'>e>h' 

[0 17 4] l/'^^Uv-:? hH^l 6 0 l_255^e>ai;'7$ 

ntz'^y/fj y^ifmmt. ■9->yj>-i^iHis^i 6 0 i_ 
3irA:'j$n-§., -E-LT^ii#cv-:^m^«SKi(ilil8&i 

6 0 KDin-iu^^bidf^mn-^^^ \fy':tm^m 

-T) *;frUT-y->:/U>d7'llKi 6 0 i_3izx:h^ti 
•5. 

[0 17 5] •tJ->:/U>i^S&l 6 0 l_3{Ci3V>T, 

^tf^>:/*J >^^n. V-;=?.«^igai 6 0 4S::JM.T 

[0 17 6] iii^gfii 6 0 3T«. '^-xmnmmmm 
1 6 0 1 iztm.^nrzv-:^mnm. 1 e 0 4 y— 
^mnmmmm^ 1 e 0 2 \zim-&ntzy- bmnm 1 

6 0 5 td«3?llbTV>-&. 1 6 0 4 t 

hmnm. 1 6 0 5 itcHsnfcM^jc, 1 6 0 

6®^mh5>>'X^ (iii*TFT) 1 6 0 7.*:, MIp] 

«®<^:^l^«s<DWtc?sa^Sl^^/c^gs-fe;n 6 0 s 

«Kf^S 1 6 0 9 i:*«ia:tt^nTV»§. 



[0 17 7] is^TFTi 6 0 7«, i^-hmnmsmi 
oi^i 6 0 2f)^iby-hmnmi e 0 s^^i^xxfj^ 
tx?>m^m^\z^<omf^r^. v-x«^«ai e 0 41c 
xfi^ntzify'yirmmt. h^tft 1 e 0 7{Cci:DS 

[0 17 8] ;/5:*52|s:||SS0iJT«, V-X«^i^^I5IE^ 

16 0 1 ty- hmnmsmm^ 1 6 0 2 1^. is^gi? 

1 6 0 3*^^$nTVi-5*«±t}gfi^LTV>-5d«, * 

%Bj«:in{ciS5£$n;^vi, v-;?.«^i^sgWiisig& 1 6 

0 1 t^r- h^^i^ifjlBlS^ 1 6 0 2 I C^v ■/± 
l,zm^ly^ FPC^TAB^:n-UTia«g|5l 6 0 3i:g^ 

[0 17 9] ^fz:^mm<Di&^m.^mm<Dmmy3mit. 
:^miM.mizm vrzmi:fjmizm^^ni3i\fK 
[0180] :^mmmitmmm 1 ~ s ^zm^^i:>^xm 

[0 18 1] mmmio) mmmixit. igiroj^tt 

froT'foiVi. *|^»jT'«|g 1 «X-y5^>:J7'^&:®?: 2 
[0 18 2] Sfc, *%BJ«> #«Bcoi^iO(CT— A- 

T F TJ'*5tt-l)#«Mj£^©H-fl!lo»fiSl(£:fe0T*«.E 
[0 18 3] S-r. ^M«3JllCS6oT, 0 3 (B) il^ 

/?2 0~ 1 0 0 nrntb, m2(DMmM.\t.. MP 1 0 0 
-4 0 0 nmi-rn«J;< , *IIJ6«»JT«, JKJP 3 0 n 
mcOTaNA^6;^=C^IBl <7)#«M<h)K)?3 7 0nmOW 

[0184] ;^V»T. l^v^XhA^^^^S^lCJ^tftOV 
J^i' 1 5 0 5 aSrJgfigU, I C PjS{rJ;OX-;5^>i?'* 
froTlg 1 <^)Ktt<D|^ 2 (DMnm 1 5 0 4a ^Ml^t 

fe. 01 8 (A) \z^vfzm&^n^z.hf}^x^^. m. 
i\zm^ti.3Ly^y^iki^t.m2(Dmm.m m ©x^y 

^y^V-V, ^KDMrnm (TaN) OX'y?^>^l/ 
-h. *fc«^2©#m)i (W) 07^/t-:fti:®M# 

[0 18 5] 

[ai] 
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ICP 






CF,|Clj| 0, 


III E.R. Q) 

[m/m'xrij 


FaN E.R. (2 








[W] 


m 




[seen] 


[deal 


1 


500 


20 


1.0 


30 


30 


0 


58- 97 


66.43 


0. 869 


80 


2 


500 


60 


1.0 


30 


30 


0 


88,71 


118.46 


0.750 


25 


3 


500 


TOO 


1.0 


30 


30 


0 


111.66 


168.03 


0.667 


18 


4 


500 


20 


KO 


25 


25 


10 


124.62 


20-67 


6.049 


70 




500 


60 


1.0 


25 


25 


10 


161.72 


35.81 


4.528 


35 


6 


500 


100 


1-0 


25 


25 


10 


176. 90 


56. 32 


3.008 


32 


7 


500 


150 


1.0 


25 


25 


10 


200. 39 


80.32 


2.495 


26 


8 


500 


200 


1.0 


25 


25 


10 


218. 20 


102.87 


2,124 


22 


9 


500 


250 


1.0 


25 


25 


10 


232.12 


124.97 


1.860 


19 




20 


1.0 


20 


20 


20 




14.83 






11 


500 


60 


1.0 


20 


20 


20 


193.02 


14.23 


13.695 


37 


12 


500 


100 


1.0 


20 


20 


20 


235.27 


21.81 


10.856 


29 


13 


50O 


150 


1.0 


20 


20 


20 


276-74 


38.61 


7.219 


26 


14 


500 


200 


1.0 


20 


20 


20 


290.10 


45.30 


6.422 


24 


15 


500 


250 


1.0 


20 


20 


20 


304.34 


50.25 


6.091 


22 



[0 18 6] ;^t3, i^mmmiz^^'^XT—n-^ti.t, 
018 (A) ©*_h0ic^L/fcj;^jc. TK^mtunm 

[0 18 7] ^tc. 7Kw-miim2(Dmnm (w) «<mm 

«iJ^J^lt?W^ft=4~l 5 wvi-rnd^-tcsftjt 

[0 18 8] Sfc, 018 (A) (Ciil'iT, 1 5 0 1« 
^S#:S, 1 5 0 2«y- htimm, l50 3itmi(D 

[0 18 9] ^HT. v;^t^ 1 5 0 5 a^-?-©**tcL 

m 1 omvioif^ 1 (Dmmm i s o a a^mi^-r 
t^- humm 1 5 0 2 'bSTx«>5^>^$nTii i (di& 

ikcDy- h^mm 1 5 0 2 a tt£^. Z. |g 2 CO 

X, *i©^#i~3ov5-rn*>-*ffl(/>n« 
wm.y}^m^L^z.ttii-^^^. (hibcb)) 

[0 19 0] IS.^. 018 (B) T«s %2<DX.y^y 

«S 1 5 0 4 a =b^^, :Ly^yif^ix^l)m'h m 

0. i5u.mm&. m*>mm±<$-xo. 3iiTrms.)x 
^^fzi^mis (A) ^m-^Viit[^xm7n\^rz. 

[0 19 1] ^l^T, 1 5 0 5 a^-ec9^*l::b 

fct^-«T. m2®X-/5^>^MS€:fTV>, 018 (C) 



2(DX.y^yCf^mtlyX. CF4i:C 1 2<i:02*^6:'i 
Sll-&;tf X S:^ ^ i fcX > if ^^TX >y 5=- > y ?£:fTo 

z:j:Tf»x>>5^>cJ^^ft«. «i4'co^fi^4~i5 
n«<fc^^o ifc. ##«»ro5^^^->i-S;^(6jroi|i^>x>y 

m2<DX.y9-y'^im\Zi:-DX. |g2®Jgt^OVXir 1 
5 0 5b, |g 2 WJ^t^om 1 5 0 3 b, |g2 
OJl^t^©^ 2 1 5 0 4b, S.t;t|| 2 ©JgtftW'ir 

- h^mm 1 5 0 2 b;0?}^J^$n-§.. 

[0 19 2] &432MIM«imi. f^2(D^iK<Df^ 1 (Dm 
«B 1 5 0 3 b;0^|g 1 ®^*- bnm. m 2 WJg^;^®^ 2 

(Dumrn 1 5 0 4 b/i?^ 2 coy- h«ffi»cffi^-r-5. 

[0193] |g 2 ©J^t^WlB 2 1 5 0 4 b 

a 1 J; D fe3»:#V»-r-/t-:ft a 2 ^J^fifeb. 
112 ©J^ttWlg 1 1 5 0 3 btt#^JC/h3ViT- 

[0 19 4] ^^^V^T, VX^^ 1 5 0 5 b^^©SS©t^ 
ffit LfcS IB 1 CD K-tf >i^MaS:ff ■5. (0 1 8 

(C) ) Z.Z.X'i,t. na^#4--r-5U>^'f :t>H-lf 
>^ft*ffl(.^ :^2®?^ttC0|g2(D»«Ml 5 0 4b* 
VX^iLT^^B 15 0 1 tcmttl-r-S. ^fc, dCl 
1 5 0 5 bSr^O^^Wt^^iUfc^^m 
CDK-tf>i7'Ma?:fTofc*^ VXi7 1 5 0 5 bSrl^ 

[0 19 5] c:<D|gi<DH-fcr>i/ffla{3i;05FM'^^ 
®1 5 0 1 a, 15 0 1 himi$.^n^. ^fc, -S^-h 

mmms.z:^m i cD5»«B*j*^T'^ 2 co^«s t.mfs.^ 

(.id*, 5"^:?^;i/JKfife«^*gt'A/TiasflJ»r:f^M«g5^iati 5 
Ola. 15 0 1 hf)i:^:^Mmzmi$.-^tl^. 
[0 19 6] Sfc. h*-tf>yiC*3l^T, ¥^M±IC 
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TiBi«s«g<!:ayi«^M«i««ti 5 0 1a, w^m 

1 CO L D D«® ( LovM^ Id;, T— /t— /3 (Ornm 
CO 1 9 7] iifc, IB2®X>y5">i^mS©fiS, X->? 

[0 19 8] w,\<ommmtm.i3.ibis.\>^^mm 

i^l 5 0 1 b, |g2(DLDDMt^ (LfiffffitgO ICiSl^ 
CO 1 9 9] ^*CVsT, mm\^1S.\>^i)^. iS^TFT©— 815 
L 0 f f ffilRWfi $ ^O^^T ^ . 

CO 2 0 0} ^^iViT. IB2 0K-tf>i^i!iaSrff5. ¥ 

1 (om-mm 1 5 o 3 b&ixii 2 ©j^t^©^ 2 ©^ 

«M1 5 0 4b*x'X;?<i:LT^I^«:Bl 5 0 UzJmB 
■r^., |g2©H-tf></^5iaii, ||l©K-lf>^J!iS 
feffiiSS© F-tf^^^frV^. ^M'^Mi^l 5 0 1 

c , 1 5 0 1 d ^m^-t^. 

CO 2 0 1] ■^Wmm.^l 5 0 1 d, BP-^V-XM^S 
CO 20 2] Sfc, IBl©#tt»i:a^CoTV^^fcfe^ 

M^^^^i 5 0 1 ctc«K-if >y$nT, ^nmwM. 

15 0 1 a til— ©JiS^*«:=«r-r^. t»£^T, 
^t^l 50 1 c%>|gl©LDDM«tTS«.. K 
-bf>^y^fr{cJ;-DT«. $5tcffi^gSt;^S. ^©« 
^2©H-lf>'i7'MaiC:feliTfc|gl©K-tf 
>'<^Ma<i:R<$lC^r-/'?-:ft j3 ©fi3M«rqfff ■5■7^-/t- 
[0 2 0 3] — B^TFT{C:feViT«. W-i^X 

X xat^nTa:*^ o tcMm.<D^\z h* - e > y $ nx v - 
xM«tsfc«K^'f >«i^/5t)gfi!t$ns. sjt, w>»x 

h-7Xi7X®fcn, ao#meia7S:6-^Vi||2©LD 
Dffi^l 5 0 1 b«-?-©S*©1;^SX*2., 
CO 2 0 4] ^iitViX. ffl^TFTWl/v'X hVXi^Srl^ 

[0 2 0 5] m©X@fi, |gM«aJi©El4 (C) 
<r)TM\z^-Dxm& (B) »ca^-rT^T-w:/vhU^x 

c 0 2 0 6 1 ±Miyjmzii r) msim&m n 5=-^ ^;wt f 



CO 2 0 7] mW)m^mn^^^)\^TFT\t. ^r-hi^ 

ytt, ^5^^^JW^*Km©Mffl!»;lll©LDD«« 
<h, ^|gl©LDD««t»3St--5V-XM^^/c(iKk 

-iyw^t^m^. jii^TFT«, ^~-hmmm.^m\z 
^)J^x^2©#««t«;5:i)^^^;^Jg^««<^:. 
^^;W^*fc«*^©Pfi!»::|gi©LDD«tgti, ^|gl© 

LDD^^»rJt-rS|g2©LDD«^t, K^2©LD 
-5. 

CO 2 0 8 ] hmmm^mzfkfucf^ 1 ©^ 

rJJ-^^ffi^XVi^, ^ 1 ©LDDM«lC:feVt^^ 

*6#iieSE«, il>ja:<<>:'bl X 1 0l7~ix 1 Ol8/cm 
3©«fflxig^<£JB^^W■r«.«^^-g•^X^i^o c:©<t 
•5 L D DMi^(r^3iiX»^M:^c5gS^Be€:W UXI.i*l 
^yVM(Dm^\zm^f)^S>^. IB1©LDD 
^«^c:fe^t•^.g=•^^;^fi::^FrBI©fis*^fi^tn^^fi^»s^ 

CO 2 0 9] Sfc, Kif)IlS^fflp5^^^;i'MTFTfC# 
P>^K-lf>i^-rSI@ (04 (C) C*3(.iX, *fSS 

irti. 1 4 9~ 1 5 2i-#*n^j|^D>tt, |gl©K— 
is.^x\,^^f^i(r>mm.m<Dmm\zii^^m^^». ^m. 
\zm3 $ n.^-^tmi7m<r>'m.\m<t lx 

CO 2 1 0] ifc. *II3IS««J«, |IM«aJl~9©Vi-rtl 

CO 2 1 1] ifc. ^mi&m<Dx.y^y^:»7.m-^::^ 
(CF4<»:C 1 2©S'&:9X) (CftAXS Fe^C I 2©S 
^;9X^^Vifc«^, ^^V:'«CF4<!:C 1 2t02©S 
-^iiXizR^TS FgtC 1 2<J:02©S^:tfX?:fflVifc 
hH&mm 1 5 0 2 <»:©SJ?ttd?*^Ci«Vi© 

CO 2 1 21 (njg^ji 1) mmmioiztmiytcjio 
izjiy^>-!f^mzjz-Dxm2(mi^<Dm i ©^- h« 

m (TaN) {i^^^;*5:}K1^t;^;s.. *|ISg^]Xtt, 01 
9 (A) (DBi^Aiimi 9 (B) ©}^1^BtX->5 3.k 

C 0 2 1 3 ] 0 19 (A) tzmmm 1 0 tCS^LfcJgl^A 

*S^bfc. 019 (A) 01 8 (D) tm—X&^ 

<Dxmcn^^m^^r:L. 02 o«. 019 (a) tz^\,>. 

xm 1 <Dir— hm& (T a N) <Dmm^ 1 5 nm~ 4 0 
nmib, LovS (LovM®©g=-\'^;kB:;^rB]©*$) 
<&0. 4 Mm, 0. 8/zm. 1. 5 wmi LfcJH-&JC*3 
W-51|^Sa<*:©H«?:S-ry57XS-5. ;^ti5, 5^-\' 
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1 0 nmOKPco^«-e*0, 1s^-o. ±Md^e^T^l 
O-^-'- h«ffi<D)Sg|5d^ 6 0. 1 3 u mfSinfcffia t 

v' S a. V— -y 3 >^ff o 
[0 2 141 Sfc, 019 (B) fC2|s:||Jg«ajW}^t«iB^ 

5^T<. 019 (B) 01 9 (A) <t«^;5:-:>T*5 

[0 2 15] 019 (B) \zjm\^fdi^\<n>v-vmm\ 

hUM (TaN) C9M)?^ 1 5 nm~4 0 nrnt 
LovS^O. 4/i.m, 0. S/iin, 1. 
fc»&C;fetj-Sm^M«t®||^Sr0 2 ICa^T. ^5: 

it. 

[0 2 161 Sfc. 019 (B) ta^Lfc|glC9y-h 
«®1 7 0 0. lp-^TaNMJ?*^*3 0 nmOBf. 02 2 
lC5^^^;Pfi:;^l6]co«|?-^<i:lJ)vS<i:WM^t, Lov 
fii«Tia^tOH«^Sr^L>IS:. 02 2C:feViT, 

[0 2 17] 0 2 l,fc0 2 O^tt^Lfc^^, 0 2 U:: 

^Lfc019 (B) (DJ^t^cDe5;6^ffi;Vi«^S^*^L 
TV^^. Bp-fe. TFT®^-ftC0>'^*^6.^n«> 0 1 9 
(B) ©J^ttt-r^t. «^®S*{£T^-a--5^1i*^T' 

[0 2 18] 1. 5 ^fm©LBvftT*^B#tC'B'? 

[02191 imMimmmm i ~ i o t e s ca*^ 

[0 22 0] (^Jg«aj 1 2 ) *5!BJ«JgS«^ISe«« 

[0 2 2 11 ^0:^;iS:«^tKlg<i:LT«, Vfx:^-*^ 
'f=J^)V1^^'y. yPv'xi^:?'- ('JTMS;t«7 

-en?)©— ^fiJ<£:0 1 7 ics^-r. 

[02221 01 7 (A) «Bll!S5^^«Tc&0, tt(*^ 

2 0 0 1, 3^1$^ 2 0 0 2. S^SR 2 0 0 3^^-^tr. 
*^?flliS3^g|5 2 0 0 3 I'jgffl-r^Cli^iT^-g., 

[0 22 31017 (B) (ib'x:t;^j>C7-e*0. 
2 10 1, *a^gi52 10 2. #^A;'jgB2 10 3, glf^ 



X'fy5^2 I 0 4, A-y5=-U-2 10 5, §||[®!2 1 0 

6T«*^$n^. *5!?H*a^gfi2 1 0 2tcj&«-rsc: 
[0 2 2 4] 017 (c) ^^lsgi5?^o#^tso5'w'x::/ 

U-r©-gB (*)t<U) TfeD, *<*i2 2 0 1. m^-jr- 
:/;i'2 2 0 2, SgRS5tA'>K2 2 0 3, 7.^'U->g|5 
2 2 04, 3t¥^Jg2 2 0 5, 2 2 0 6#^^tr. 

*%?B(SS3^gR2 2 0 6 
[0 2 2 5] 017 (D) tttEe{«#:^<»A.fcili#^f?^ 
(*<*:WtC(iDVDS^g) TfeO, *<*:2 3 0 
1, fe®J«^*: (DVD^) 2 3 0 2, itf^X-f >y5^2 3 
0 3. ^5^815 (a) 2 3 0 4, Wk^ (b) 2 3 0 5i? 
^■^O, SS^gR (a) 2 30 4tii<hLTiii^Wffi*g 
^b, Wk^ (b) 2 3 0 5«±<hbTS:^«^^a* 
T-S*^, *^^«c:n6*5^g|5 (a) , (b) 2 3 0 
4, 2 3 0 5lCffiVJ-5C:t;0«T^.5. fs.^. lE^jjEft:* 

•5. 

[0 2 2 6] 017 (E) tt/\-V:J-)l'n>lfa.-^-r 
SO, *<*240 1. ^tSlA:'7g|52 4 0 2, *^g|524 

0 3 . H 2 4 0 4T«^$n-5. *^WSr*^ 
gR 2 4 0 3 (C)ilH-r-g> d ir/O^'T^^. 

[0 2 2 7] 017 (F) «rf-i^;i/Sx'<X>^U"f-r 
*#:2 5 0 1, Wk%l2 5 0 2. T-Ag|52 5 0 
3T?«fifc$tl-5. *^P{aa^Sf!2 5 0 2 cl 

[0 2 2 81 jy,±roi^jr, *^w®)ifflieffl«ffije)Tj[2: 

^. *|ISS^J©«^mgg«SIM^J 1 ~ 1 

[0 2 2 9] 

immt^^m) (iJATJ*t^7*-h«ffi©iiii:of 

^') /iWcCoTliS. ^©fcJe), m 1 2 ©^r- h 

h«S©J? S ^^Mi^-S H t C i S-f >©«A8I S ©S 
ViSr^Jffl LT, ^ 2 <nf~ VWmiT\Z.mS:t^^W^ 

Mtf©'r*>iiS€:, :^ 2 ©y- hll®©TJceM-a: 
•f, do^l©er-h«®©T»c&B-r-&¥^B4'© 

(c, ii2©y-h«ii©Tt~'feH-a-r, ts^-o^\(nf— 

©ir- h«S©T{c-&«L;^<.>¥mStf ©-f 4->JgS^ 

[0 2 3 0] */tVX^7S|3V^TLo f f^^^J^fifet" 
x-y5">i^T*ir#L;^<T«75:6:'5:Vi©«IB 

1 ©y— httMtli 2 ©^r— h«M©ilS©*TS D , L 
o f fm«ttLo v««t©fi[g©*'JPdit¥3l5lCjt'<T® 
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